Notch is expressed in adult brain, is coexpressed with presenilin-1, and is altered in Alzheimer disease.
In C. elegans, the Notch family member lin-12 has been shown to have a genetic interaction with sel-12, the homologue of the Alzheimer disease-associated presenilin (PS) genes in humans. Mutations in PS genes cause autosomal dominant Alzheimer disease, with age of onset frequently in the 40s. Notch is known as a developmental protein that plays an important role in lateral inhibition and specifying cell fate decisions in proliferating immature cells, and is not known to be present in adult neurons. We reasoned that, if Notch1/PS-1 interaction is relevant in Alzheimer disease, Notch1 would also need to be expressed in neurons in adult brain and colocalized with PS-1. We found that Notch1, Notch2, and a Notch ligand, Jagged1, are expressed in adult brain in mouse and in human, with strongest expression in the hippocampal formation and Purkinje cells of the cerebellum. Double immunofluorescent staining demonstrates neuronal colocalization of Notch1 with PS-1. Moreover, Notch1 expression in sporadic Alzheimer disease hippocampus is elevated more than 2-fold in comparison to that in control human hippocampus by both immunohistochemistry and Western blot analysis (p < 0.007). These results support the hypothesis that Notch1 continues to play a role in terminally differentiated neurons, and that Notch1/PS-1 interactions may occur in adult mammalian brain. The alteration in Notch1 expression in sporadic Alzheimer disease raises the possibility that disruption of Notch1/PS-1 functional interactions may occur in Alzheimer disease.